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Description
Technical Field

[0001] The present invention relates to a common
service control apparatus disposed between a plurality
of application servers and a device apparatus.

Background Art

[0002] Automatic data collection and control can be
made possible by a device connected to a network au-
tonomously transmitting detected data to a server appa-
ratus and the like. Such a service is referred to as Ma-
chine-to-Machine (M2M), and an application of M2M has
been attracting attention recently.

[0003] The server apparatus and the like can collect
electricity usage data in real time via a network by, for
example, connecting an electricity meter in each house-
hold and building to a network. Business operators col-
lecting the electricity usage data use the data that are
collected in the manner described above to provide serv-
ices and the like for attempting optimization of power pro-
duction.

[0004] As the M2M service has become widely used,
it is necessary to consider a case in which a plurality of
services or applications use data that has been detected
by the same device. In order to efficiently realize such a
case, installation of a common service platform that in-
tegrates functions common to the plurality of services
and applications to promote entry of new services has
been investigated.

[0005] When aplurality of applications refer to the data
transmitted from the same device in this way, it is not
preferable for the device to transmit the data to the ap-
plications every time they request the data as this will
cause utilization of a network band to increase. Itis there-
fore usual for the common service platform to include a
function (cache) for temporarily accumulating data.
When the most recent data is cached, the application will
not request the device to transmit the data again but in-
stead obtains the data from the cache. This reduces the
utilization of the network band.

[0006] The utilization of the network band changes ac-
cording to a timing at which the cache is updated. For
example, when the cache is frequently updated, accura-
cy of the data can be ensured, however retransmission
of the data frequently occurs, and thus the network utili-
zation increases. When the update frequency of the
cache is reduced, the network utilization is reduced but
the accuracy of the data is sacrificed.

[0007] In orderto solve such a problem, Japanese Un-
examined Patent Application Publication No.
2003-259014 discloses a method for adding information
indicating a retransmission condition when a device
transmits data. A common service platform determines
a data retransmission condition based on this informa-
tion. In this method, the device determines the retrans-
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mission condition.
Citation List

[0008] PatentLiterature 1: Japanese Unexamined Pat-
ent Application Publication No. 2003-259014

Summary of Invention
Technical Problem

[0009] However, the data retransmission method dis-
closedin Japanese Unexamined Patent Application Pub-
lication No. 2003-259014 has a problem inwhich a device
that does not support addition of the retransmission con-
dition information cannot determine an update timing of
accumulated data. On the other hand, there may be
means for solving such a problem in which the means
previously sets the data retransmission condition for
each device in the common service platform. However,
with this means for solving the problem, there will be an-
other problem in which maintenance in accordance with
a changing status of a communication environment will
become difficult as the number of devices connected to
the common service platform increases.

[0010] An object of the present invention is to provide
a communication system, a common service control ap-
paratus, a data transmission method, and a program that
can determine an update timing of accumulated data
even when a device apparatus (or a terminal apparatus)
cannot determine the update timing of the accumulated
data.

Solution to Problem

[0011] A first aspect of the present invention is a com-
munication system including: a common service control
apparatus that collects data generated by a device ap-
paratus, in which the device apparatus is connected to
the common service control apparatus via a network; and
a plurality of application servers that share the data and
provide a service, in which the data is collected by the
common service control apparatus. The common service
control apparatus includes evaluation means for evalu-
ating, when a collection request message that requests
collection of the data is transmitted from a first application
server that is included in the plurality of application serv-
ers to the common service control apparatus, as to
whether to transmit the data collected from the device
apparatus to the first application server before the col-
lection request message is transmitted from the first ap-
plication server based on the collection request message
transmitted from any one of the plurality of application
servers to the first application server or to collect the data
from the device apparatus after the collection request
message is transmitted from the first application server
and thentransmit the collected datato the firstapplication
server.
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[0012] A second aspect of the present invention is a
common service control apparatus including: a commu-
nication unit that receives a collection request message
transmitted from any one of a plurality of connected ap-
plication servers, in which the collection request mes-
sage requests collection of data generated by a device
apparatus, and the device apparatus is connected to the
communication unit via a network; and an evaluation unit
that evaluates, when the communication unit receives
the collection request message transmitted from a first
application server included in the plurality of application
servers, as to whether to transmit the data collected from
the device apparatus to the first application server before
the collection request message is transmitted from the
first application server based on the collection request
message transmitted from any one of the plurality of ap-
plication servers or to collect the data from the device
apparatus after the collection request message is trans-
mitted from the first application server and then transmit
the collected data to the first application server.

[0013] A third aspect of the present invention is a data
transmission method including steps of: receiving a col-
lection request message transmitted from a first applica-
tion serverincluded in a plurality of connected application
servers, in which the collection request message re-
quests collection of data generated by a device appara-
tus, and the device apparatus is connected to the com-
munication means via a network; and evaluating as to
whether to transmit the data collected from the device
apparatus to the first application server before the col-
lection request message is transmitted from the first ap-
plication server based on the collection request message
transmitted from any one of the plurality of application
servers or to collect the data from the device apparatus
after the collection request message is transmitted from
the first application server and then transmit the collected
data to the first application server.

[0014] Afourth aspect of the presentinventionis a pro-
gram for causing a computer to execute a process in-
cluding: receiving a collection request message trans-
mitted from afirst application serverincluded in a plurality
of application servers, in which the application server are
connected to the communication means, the collection
request message requests collection of data generated
by a device apparatus, and the device apparatus is con-
nected to the communication means via a network; and
evaluating as to whether to transmit the data collected
from the device apparatus to the first application server
before the collection request message is transmitted from
the firstapplication server based on the collection request
message transmitted from any one of the plurality of ap-
plication servers or to collect the data from the device
apparatus after the collection request message is trans-
mitted from the first application server and then transmit
the collected data to the first application server.
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Advantageous Effects of Invention

[0015] According to the presentinvention, itis possible
to provide a communication system, a common service
control apparatus, a data transmission method, and a
program that can determine an update timing of accu-
mulated data even when a device apparatus (or a termi-
nal apparatus) cannot determine the update timing of the
accumulated data.

Brief Description of Drawings
[0016]

Fig. 1 is a configuration diagram of a communication
system according to a first embodiment;

Fig. 2is a configuration diagram of acommon service
control apparatus according to a second embodi-
ment;

Fig. 3 is a drawing showing a flow of a data trans-
mission process performed by the common service
control apparatus according to the second embodi-
ment;

Fig. 4 is a configuration diagram of acommon service
control apparatus according to a third embodiment;
Fig. 5 is a drawing showing a flow of a data input
process according to the third embodiment;

Fig. 6 is a drawing showing a flow of a data trans-
mission process performed by a device apparatus
according to the third embodiment;

Fig. 7 is a drawing showing a flow of a process that
transmits data to an application server performed by
the common service control apparatus according to
the third embodiment; and

Fig. 8 is a configuration diagram of a communication
system according to a fourth embodiment.

Description of Embodiments
First embodiment

[0017] Hereinafter, embodiments of the presentinven-
tion will be explained with reference to the drawings. A
configuration example of a communication system ac-
cording to a firstembodiment of the present invention will
be explained by referring to Fig. 1. The communication
system shown in Fig. 1 includes a device apparatus 10,
a common service control apparatus 30, and application
servers 50 to 52. In Fig. 1, although a configuration in
which the application servers 50 to 52 are included is
illustrated, a configuration in which only the application
server 50 is included may be applied. Alternatively, three
or more application servers may be included. The device
apparatus 10 and the common service control apparatus
30 are connected via a network 20. The common service
control apparatus 30 includes an evaluation unit 40.

[0018] The common service control apparatus 30 col-
lects data generated by the device apparatus 10. The
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common service control apparatus 30 may be a platform
that operates software or a plurality of functions mounted
on the common service control apparatus 30 and may
be referred to as a common service platform. The com-
mon service control apparatus 30 may be a computer
apparatus such as a server apparatus or the like.
[0019] The device apparatus 10 may be a sensor ap-
paratus or an M2M terminal apparatus used in the M2M
service. The sensor apparatus may be, for example, an
apparatus that detects changes in an external environ-
ment such as a temperature, humidity and the like. The
M2M terminal apparatus may be, for example, a commu-
nication apparatus that autonomously transmits data
without requiring user operations such as a communica-
tion apparatus that autonomously transmits sales of an
automatic vending machine to the server apparatus.
[0020] The application servers 50 to 52 share the data
collected by the common service control apparatus 30.
The application servers 50 to 52 provide application serv-
ices. The application servers 50 to 52 use the data col-
lected by the common service control apparatus 30 from
the device apparatus 10 when the application servers 50
to 52 provide the application services. Sharing of the data
by the application servers 50 to 52 indicates that the data
collected from the same device apparatus 10 can be used
by each of the application servers 50 to 52.

[0021] Next, the evaluation unit40 included in the com-
mon service control apparatus 30 will be explained. The
evaluation unit 40 operates as follows when a collection
request message for requesting the collection of the data
in the device apparatus 10 is transmitted from, for exam-
ple, the application server 50 from among the application
servers 50 to 52.

[0022] The evaluation unit 40 evaluates as to whether
to transmitthe data currently accumulated in the common
service control apparatus 30 to the application server 50
or to transmit data newly collected from the device ap-
paratus 10 to the application server 50. The data accu-
mulated in the common service control apparatus 30 may
be data collected before the collection request message
is transmitted from the application server 50 based on
the collection request message transmitted from any one
of the application servers 50 to 52. Alternatively, the data
accumulated in the common service control apparatus
30 may be data autonomously transmitted from the de-
vice apparatus 10.

[0023] The data newly collected from the device appa-
ratus 10 is data collected by the common service control
apparatus 30 from the device apparatus 10 after the col-
lection request message is transmitted from the applica-
tion server 50.

[0024] As has been explained above, in the communi-
cation system shown in Fig. 1, the evaluation unit 40 of
the common service control apparatus 30 can determine
the data to be transmitted to the application server 50.
Thatis, the evaluation unit 40 can determine as to wheth-
er to update the data already held and transmit new data
to the application server 50 or to transmit the data already
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held to the application server 50.

[0025] Further, in Fig. 1, although a configuration in
which only one device apparatus 10 is connected to the
network 20 has been explained, a plurality of the device
apparatuses 10 may be connected to the network 20. In
such a case, a gateway apparatus that integrates the
plurality of device apparatuses 10 may be provided, and
the common service control apparatus 30 may collect
the data from the device apparatuses 10 through the
gateway apparatus.

[0026] Then, in the network where the data held in the
common service control apparatus 30 is shared by the
plurality of application servers, the common service con-
trol apparatus 30 can determine an update timing of the
data held therein. Therefore, even when the device ap-
paratuses 10 cannot determine the update timing of the
data accumulated in the common service control appa-
ratus 30, the common service control apparatus 30 can
determine the update timing of the data. Thus, the appli-
cation servers can receive updated data or data before
it is updated that has been evaluated by the common
service control apparatus 30 even when the device ap-
paratuses 10 cannot determine the update timing of the
data.

Second embodiment

[0027] Next, a configuration example of the common
service control apparatus 30 according to a second em-
bodiment of the present invention will be explained by
referring to Fig. 2. The common service control apparatus
30 includes an application connection unit 32, a network
connection unit 33, a data accumulation unit 34, and the
evaluation unit 40. The evaluation unit 40 includes a data
retransmission determination unit 41 and a data trans-
mission request unit 42.

[0028] The application connection unit 32 is connected
to the application servers 50 to 52 to perform communi-
cation with the application servers 50 to 52. For example,
a common interface may be set between the application
connection unit 32 and the application servers 50 to 52.
By setting the common interface in this way, various ap-
plication servers managed by different administrators
can be connected to the common service control appa-
ratus 30. Thus, the plurality of application servers that
provide various services can be connected to the com-
mon service control apparatus 30. The application server
that provides the M2M service may be referred to as an
M2M application server.

[0029] The network connection unit 33 is connected to
the network 20. The network 20 may be, for example, a
public IP network such as the Internet. Alternatively, the
network 20 may be an intranet or the like managed by a
company and the like. Further, the network 20 may be a
mobile communication network defined by 3GPP and the
like. The network 20 may use wireless lines such as wire-
less LAN and the like for connections to the device ap-
paratus 10 or the network connection unit 33.
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[0030] As described above, the common service con-
trol apparatus 30 is connected to the application servers
50 to 52 using the application connection unit 32 and
connected to the network 20 using the network connec-
tion unit 33 to thereby relay the communication between
the device apparatus 10 and the application servers 50
to 52. That is, the common service control apparatus 30
can collect data detected by the device apparatus 10 and
transmit the collected data to the application servers 50
to 52.

[0031] The network connection unit 33 outputs the data
collected from the device apparatus 10 to the data accu-
mulation unit 34. The data accumulation unit 34 may be
a memory or the like that is provided inside the common
service control apparatus 30 as a computer apparatus,
an information recording medium, a hard disk apparatus
orthe like thatis externally provided for the common serv-
ice control apparatus 30.

[0032] The application connection unit 32 receives the
collection request message for requesting the collection
of the data from the device apparatus 10, in which the
collection request message has been transmitted from,
for example, the application server 50 from among the
application servers 50 to 52. The application connection
unit 32 outputs the received collection request message
to the data retransmission determination unit 41.
[0033] When the application server 50 requests the
collection of the data generated by the device apparatus
10, the data retransmission determination unit 41 deter-
mines as to whether to transmit the data currently accu-
mulated in the data accumulation unit 34 to the applica-
tion server 50 or to newly collect data from the device
apparatus 10 and transmit the newly collected data to
the application server 50. When the data retransmission
determination unit 41 determines to newly collect data
from the device apparatus 10 and transmit the newly col-
lected data to the application server 50, the data retrans-
mission determination unit 41 outputs contents of the de-
termination to the data transmission request unit 42.
[0034] The datatransmissionrequestunit42 transmits
a message for requesting retransmission of the data to
the device apparatus 10 via the network connection unit
33 and the network 20. In response to the message for
requesting the retransmission of the data, the device ap-
paratus 10 transmits generated or detected data to the
network connection unit 33 via the network 20. When the
network connection unit 33 receives the data transmitted
from the device apparatus 10, the network connection
unit 33 outputs the received data to the data accumulation
unit 34 and updates the data accumulation unit 34.
[0035] A process performed by the data retransmis-
sion determination unit 41 for determining the data to be
transmitted to the application server 50 will be explained
below. The data retransmission determination unit 41
may determine the data to be transmitted to the applica-
tion server 50 according to, for example, a last updated
time of the data accumulation unit 34, a price paid by a
business operator who manages the application server
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50 to a business operator who manages the common
service control apparatus 30, a congestion state of the
network 20 or the like. Alternatively, when the device ap-
paratus 10 transmits information related to an amount of
change in data generated by the corresponding device
apparatus 10 to the common service control apparatus
30, the data retransmission determination unit 41 may
determine datato be transmitted to the application server
50 according to the amount of change in the data gen-
erated by the device apparatus 10.

[0036] Criteria for determining the data to be transmit-
ted to the application server 50 will be explained in more
detail below. An example in which the last updated time
of the data accumulation unit 34 is used will be explained
as follows. When atime interval between the last updated
time of the data accumulation unit 34 and a time when
the collection request message transmitted from the ap-
plication server 50 is received this time is shorter than a
predetermined threshold, the data retransmission deter-
mination unit 41 may transmit the data currently accu-
mulated in the data accumulation unit 34 to the applica-
tion server 50. When the time interval between the last
updated time of the data accumulation unit 34 and the
time when the collection request message transmitted
from the application server 50 is received this time is
longer than the predetermined threshold, the data re-
transmission determination unit 41 may determine to
newly collect data from the device apparatus 10 and
transmit the newly collected data from the device appa-
ratus 10 to the application server 50.

[0037] Alternatively, instead of using the updated time
of the data accumulation unit 34, the data retransmission
determination unit 41 may use a time when the data col-
lection request message is received from any one of the
application servers 50 to 52 last time. That is, the data
retransmission determination unit 41 may use a time in-
terval between a time when the data collection request
message is received last time and a time when the data
collection request message is received this time in order
to determine the data to be transmitted to the application
server 50.

[0038] Further, the data retransmission determination
unit 41 may use information related to a time when the
device apparatus 10 detects the data. The information
related to the time when the device apparatus 10 detects
the data is used, for example, in a case in which a time
when the common service control apparatus 30 collects
the data has passed a predetermined time from the time
when the device apparatus 10 detects the data.

[0039] An examplein which a price is paid by the busi-
ness operator who manages the application server 50 to
the business operator who manages the common service
control apparatus 30 is used will be explained as follows.
When the business operator who manages the applica-
tion server 50 pays a price that is lower than a predeter-
mined amount of money to the business operator who
manages the common service control apparatus 30 or
when the business operator who manages the applica-
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tion server 50 pays a price that is lower than the prede-
termined amount of money to use the network 20, the
data retransmission determination unit 41 may transmit
the data currently accumulated in the data accumulation
unit 34 to the application server 50. The business oper-
ator who manages the application server 50 pays a price
that is higher than the predetermined amount of money,
and then the data retransmission determination unit 41
determines to newly collect data from the device appa-
ratus 10 and transmit the newly collected data from the
device apparatus 10 to the application server 50.
[0040] Anexample in which the congestion state of the
network 20 is used will be explained as follows. When a
processing load on the network 20 is higher than a pre-
determined threshold, the data retransmission determi-
nation unit 41 may transmit the data currently accumu-
lated in the data accumulation unit 34 to the application
server 50. When the processing load on the network 20
is lower than the predetermined threshold, the data re-
transmission determination unit 41 determines to newly
collect data from the device apparatus 10 and transmit
the newly collected data from the device apparatus 10
to the application server 50.

[0041] The processingload on the network 20 may be,
for example, information related to a processing load, a
throughput or the like of a node apparatus constituting
the network 20. The data retransmission determination
unit 41 may periodically obtain the information related to
the processing load via the network connection unit 33
from the node apparatus constituting the network 20 or
the data retransmission determination unit41 may collect
the information related to the processing load from the
node apparatus constituting the network 20 when the col-
lection request message is obtained from the application
server 50.

[0042] Anexampleinwhich the amountof datachange
is used will be explained as follows. When there is no
change in the data generated or detected by the device
apparatus 10 orwhen the amount of data change is small-
er than a predetermined threshold, the data retransmis-
sion determination unit41 may transmit the data currently
accumulated in the data accumulation unit 34 to the ap-
plication server 50. When the amount of change in the
data generated or detected by the device apparatus 10
is greater than the predetermined threshold, the data re-
transmission determination unit 41 determines to newly
collect data from the device apparatus 10 and transmit
the newly collected data from the device apparatus 10
to the application server 50. When the device apparatus
10 is a temperature sensor for detecting temperatures,
the amount of data change may be, for example, a value
indicating a difference in temperatures. Alternatively, the
amount of data change may be information related to a
difference between two or more data pieces detected by
the device apparatus 10.

[0043] Next, aflow of a data transmission process per-
formed by the common service control apparatus 30 ac-
cording to the second embodiment of the present inven-
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tion will be explained by referring to Fig. 3. A process for
evaluating the data to be transmitted using the time in-
terval between the last updated time of the data accu-
mulation unit 34 and the time when the collection request
message transmitted from the application server 50 is
received this time will be explained by referring to Fig. 3.
[0044] Firstly, the application connection unit 32 re-
ceives the data collection request message related to the
device apparatus 10 from, for example, the application
server 50 as an arbitrary application server "(S11). Next,
the data retransmission determination unit 41 evaluates
astowhetheror notthe time interval between the updated
time of the data accumulation unit 34 and the time when
the collection request message transmitted from the ap-
plication server 50 is received this time is less than or
equal to a predetermined threshold (S 12).

[0045] When the data retransmission determination
unit 41 evaluates that the time interval between the up-
dated time of the data accumulation unit 34 and the time
when the collection request message transmitted from
the application server 50 is received this time is less than
or equal to the predetermined threshold, the processes
from the step S15 onward are executed. When the data
retransmission determination unit 41 evaluates that the
time interval between the updated time of the data accu-
mulation unit 34 and the time when the collection request
message transmitted from the application server 50 is
received this time is greater than the predetermined
threshold, the data transmissionrequestunit42 transmits
a message for requesting retransmission of the data to
the device apparatus 10 (S13).

[0046] Next,inresponse to the message forrequesting
the retransmission of the data, the network connection
unit 33 accumulates the data transmitted from the device
apparatus 10 in the data accumulation unit 34 (S14).
Next, the data retransmission determination unit 41
transmits the data accumulated in the data accumulation
unit 34 to the application server 50 which has sent the
data collection request message (S15).

[0047] Although a flow of the process using the updat-
ed time of the data accumulation unit 34 has been ex-
plained by referring to Fig. 3, the common service control
apparatus 30 may execute the processes using informa-
tion other than the update time of the data accumulation
unit 34.

[0048] In the step S12, for example, the data retrans-
mission determination unit41 may evaluate as to whether
or not the price paid by the business operator who man-
ages the application server 50 to the business operator
who manages the common service control apparatus 30
is less than or equal to a predetermined amount of mon-
ey. Moreover, in the step S12, the data retransmission
determination unit 41 may evaluate as to whether or not
the processing load on the network 20 is less than or
equal to the predetermined threshold. Further, in the step
S12, the data retransmission determination unit 41 may
evaluate as to whether or not the amount of data change
sent from the device apparatus 10 is less than or equal
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to the predetermined threshold.

[0049] Asdescribedabove, by usingthe commonserv-
ice control apparatus 30 according to the second embod-
iment of the present invention, when the data collection
request message for the device apparatus 10 is trans-
mitted from the application servers 50 to 52 to the com-
mon service control apparatus 30, the common service
control apparatus 30 can evaluate as to whether or not
to retransmit the data from the device apparatus 10 via
the network 20. Therefore, as the data is not necessarily
retransmitted from the device apparatus 10 via the net-
work 20, the processing load on the network 20 can be
reduced.

[0050] Furthermore, the common service control ap-
paratus 30 executes the process that evaluates the data
to be transmitted to the application server 50 using the
last updated time of the data accumulation unit 34 and
thelike. Itis therefore possible to determine as to whether
or not to update the data accumulation unit 34 in consid-
eration of an intention of the business operator who man-
ages the application server 50 or a communication envi-
ronment and the like of the network 20.

Third embodiment

[0051] Next, a configuration example of a common
service control apparatus 60 according to a third embod-
iment of the present invention will be explained by refer-
ring to Fig. 4. The common service control apparatus 60
has the same configuration as that of the common service
control apparatus 30 shown in Fig. 2 and further includes
an amount of requested data change input unit 61, an
amount of data change setting unit 62, and a device res-
olution input unit 63. The same components as those of
the common service control apparatus 30 shown in Fig.
2 will not be explained in detail. In this embodiment, when
the detected data includes a predetermined amount of
change, the device apparatus 10 autonomously trans-
mits the detected data to the common service control
apparatus 60. The application server 50 obtains the data
transmitted to the common service control apparatus 60
and provides services.

[0052] Theamountofrequested datachange input unit
61 receives, from the application server 50, information
related to an amount of requested data change n when
the application server 50 provides the services. The
amount of data change n is an amount of change in the
data requested from the device apparatus 10 for the ap-
plication server 50 to provide the services. That is, when
the device apparatus 10 detects data having the amount
of data change that is greater than or equal to n, the
application server 50 requests the device apparatus 10
to transmit the detected data to the common service con-
trol apparatus 60. The amount of requested data change
input unit 61 holds the information related to the amount
of data change n and also outputs the information related
to the amount of data change n to the data retransmission
determination unit 41.
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[0053] The device resolution input unit 63 receives in-
formation related to resolution N that can be detected by
the device apparatus 10 from the device apparatus 10.
The resolution N indicates capability of the device appa-
ratus 10 to detect the amount of data change. The res-
olution N may be, for example, a minimum value of the
amount of data change that can be detected by the device
apparatus 10. The device resolution input unit 63 holds
the information related to the resolution N and outputs
the information related to the resolution N to the data
retransmission determination unit 41.

[0054] The amount of data change setting unit 62 has
athreshold =Kthatis used to cause the device apparatus
10 to autonomously transmit the data to the device ap-
paratus 10. For example, when the amount of data
change exceeds *K, the common service control appa-
ratus 60 requests the device apparatus 10 to autono-
mously transmit the data to the common service control
apparatus 60. A value sent from the application server
50 may be set for the threshold =K, or a value input by
an administrator or the like who manages the common
service control apparatus 60 may be set for the threshold
+K. The amount of data change setting unit 62 holds the
threshold =K and outputs the threshold =K to the data
retransmission determination unit 41.

[0055] When the application server 50 transmits the
data collection request message to the device apparatus
10, the data retransmission determination unit 41 evalu-
ates as to whether to transmit the data currently accu-
mulated in the data accumulation unit 34 to the applica-
tion server 50 or to newly obtain data from the device
apparatus 10 and transmit the obtained data to the ap-
plication server 50 based on the information on the
amount of data change n, the resolution N, and the
threshold =K.

[0056] When, for example, n>N and K>n (hereinafter
referred to as a condition 1) is satisfied, the data retrans-
mission determination unit41 determines to newly obtain
the data from the device apparatus 10, while when the
condition 1 is not satisfied, the data retransmission de-
termination unit 41 determines to transmit the data cur-
rently accumulated in the data accumulation unit 34 to
the application server 50. A process of the evaluation
performed by the data retransmission determination unit
41 will be explained in detail below. There are the follow-
ing conditions including the above-mentioned condition
1 as conditions when the amount of data change n, the
resolution N, and the threshold =K are used.

Condition 1: n>N and K>n

Condition 2: n<N and K>n
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Condition 3: n>N and K<n

Condition 4: n<N and K<n

[0057] In the above conditions, n>N indicates that the
device apparatus 10 can detect every amount of data
change n. On the other hand, n<N indicates that the de-
vice apparatus 10 cannot detect the amount of data
change n that does not exceed N.

[0058] Further, K>n indicates that when the device ap-
paratus 10 detects the amount of data change n, and the
amount of data change n does not exceed the threshold
K, the device apparatus 10 does not autonomously trans-
mit the data to the common service control apparatus 60.
On the other hand, K<n indicates that when the device
apparatus 10 detects the amount of data change n, the
device apparatus 10 autonomously transmits the data to
the common service control apparatus 60.

[0059] The case in which the condition 1 is satisfied is
one where the device apparatus 10 detects every amount
of data change n, but when the amount of data change
n does not exceed the threshold K, the detected data
may not have been transmitted to the common service
control apparatus 60. Therefore, when the condition 1 is
satisfied, the data retransmission determination unit 41
determines to newly obtain the data from the device ap-
paratus 10.

[0060] When the condition 3 is satisfied, the device ap-
paratus 10 detects every amount of data change n. Fur-
ther, as K<n, when the device apparatus 10 detects the
amount of data change n, the device apparatus 10 defi-
nitely transmits data autonomously to the common serv-
ice control apparatus 60. Therefore, when the condition
3 is satisfied, the data retransmission determination unit
41 assumes that the data currently accumulated in the
data accumulation unit 34 is the latest data and deter-
mines to transmit the data currently accumulated in the
data accumulation unit 34 to the application server 50.
[0061] When the condition 2 is satisfied, as there is a
value in which the device apparatus 10 cannot detect the
amount of data n requested by the application server 50,
a value of n is corrected to satisfy n>N. As a result of the
correction, since the condition 2 changes to the condition
1 or 3, the processes are performed in accordance with
the above condition 1 or 3. As for the condition 4, in a
manner similar to the above, the value of n is corrected
to satisfy n>N, and processes are performed in accord-
ance with the corrected condition 3. When only the con-
dition 1 or 3 is satisfied after the value of n is corrected,
the evaluation can be made by only K>n or K<n. However
when the application 50 does not know the resolution N
of the device apparatus 10 and requests the amount of
data change n to satisfy n<N, the condition 2 may change
to the condition 3 by the correction of the value of N, and
thus the resolution N will need to be evaluated and the
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amount of data change n will need to be corrected.
[0062] Next, a flow of a data input process according
to a third embodiment of the present invention will be
explained by referring to Fig. 5. Firstly, the amount of
requested data change input unit 61 receives the infor-
mation related to the amount of data change n transmitted
from the application server 50 (S21).

[0063] Next, the device resolution input unit 63 re-
ceives the information related to the resolution N that can
be detected by the device apparatus 10 from the device
apparatus 10 (S22). Next, the amount of data change
setting unit 62 receives the information related to the
threshold =K when the device apparatus 10 is caused
to autonomously transmit the amount of data change
(S23). The amount of data change setting unit 62 may
set a value sent from the application server 50 for the
threshold =K or may set a value input by an administrator
or the like who manages the common service control
apparatus 60 for the threshold =K.

[0064] Note that the order of processes in the steps
S21to S23in Fig. 5 is not limited to the order of the steps
S21, S22, and S23.

[0065] Next, aflow of a data transmission process per-
formed by the device apparatus 10 according to the third
embodiment of the present invention will be explained
by referring to Fig. 6. The device apparatus 10 evaluates
as to whether or not the amount of change in the detected
data exceeds the threshold =K (S31). When the device
apparatus 10 evaluates that the amount of change in the
detected data does not exceed the threshold =K, the
device apparatus 10 repeats the process of detecting the
amount of data change.

[0066] When the device apparatus 10 evaluates that
the amount of change in the detected data exceeds the
threshold =K, the device apparatus 10 transmits the de-
tected data to the common service control apparatus 60
(S32). After the device apparatus 10 transmits the de-
tected data to the common service control apparatus 60,
the device apparatus 10 repeats the process of detecting
the amount of data change.

[0067] Next, a flow of a process when the common
service control apparatus 60 according to the third em-
bodiment of the present invention transmits the data to
the application server will be explained by referring to
Fig. 7.

[0068] Firstly, the application connection unit 32 ob-
tains the message for requesting the collection of the
data generated by the device apparatus 10 from an ar-
bitrary application server (S41). The application server
50 is used as the arbitrary application server in the fol-
lowing explanation.

[0069] Next, the data retransmission determination
unit 41 evaluates as to whether or not the amount of data
change nrequested by the application server 50, the data
detection resolution N in the device apparatus 10, and
the threshold K used by the device apparatus 10 to au-
tonomously transmit the data satisfy n>N and K>n (S42).
When the data retransmission determination unit 41 de-
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termines that n>N and K>n are satisfied, the data retrans-
mission determination unit 41 performs control to newly
collect data via the data transmission request unit 42
(S43).

[0070] Next, the network connection unit 33 accumu-
lates the data newly collected from the device apparatus
10 in the data accumulation unit 34 (S44). Then, the data
retransmission determination unit 41 transmits the data
accumulated in the data accumulation unit 34 to the ap-
plication server 50 (S45). Further, in the step S42, when
the data retransmission determination unit41 determines
that n>N and K>n are not satisfied, the processes in the
steps S43 and S44 will not be performed, and the data
retransmission determination unit 41 evaluates as to
whether or not n>N and K<n are satisfied (S46). When
the dataretransmission determination unit41 determines
that n>N and K<n are satisfied, the process of the step
S45 is executed. When the data retransmission determi-
nation unit 41 evaluates that n>N and K<n are not satis-
fied in the step S46, the value of n is corrected so that
n>N is satisfied (S47), and the process returns to the
evaluation process of the step S42.

[0071] Asdescribed above, by usingthe common serv-
ice control apparatus 60, when the device apparatus 10
autonomously transmits the detected data to the com-
mon service control apparatus 60, it is possible to eval-
uate as to whether or not the common service control
apparatus 60 collects the data again from the device ap-
paratus 10 in response to a collection request from the
application server using the amount of data change n
requested by the application 50, the data detection res-
olution N of the device apparatus 10, and the data change
threshold K at the time of autonomous transmission.
[0072] Note that in the above explanation, a process
in which the device apparatus 10 evaluates as to whether
or not the amount of detected data change exceeds the
threshold =K has been explained. On the other hand,
the common service control apparatus 60 may evaluate
as to whether or not to transmit the data detected by the
device apparatus 10 based on a size of the amount of
change in the data detected by the device apparatus 10.
That is, the common service control apparatus 60 may
monitor the size of the amount of change in the data
detected by the device apparatus 10 and determine when
the device apparatus 10 should transmit the detected
data. For example, the device apparatus 10 may transmit
a signal indicating the size of the detected data change
to the common service control apparatus 60, and the
common service control apparatus 60 may evaluate as
to whether or not to collect the data from the device ap-
paratus 10 based on a size of the signal indicating the
size of the amount of data change. The signal indicating
the size of the amount of data change transmitted by the
device apparatus 10 may be, for example, two patterns
indicating as to whether there is a change or there is no
change in the detected data or three patterns indicating
a large, medium, and small amount of data change.
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Fourth embodiment

[0073] Next, a configuration example of a communica-
tion system according to a fourth embodiment of the
present invention will be explained by referring to Fig. 8.
The communication system shown in Fig. 8 has the same
configuration as that ofthe communication system shown
in Fig. 1 and further includes a network 100, a device
apparatus 110, and a gateway apparatus 120. The net-
work 100 is used to connect the device apparatus 110
and the gateway apparatus 120. The device apparatus
110 is similar to the device apparatus 10.

[0074] The gateway apparatus 120 collects data from
the device apparatus 110. Further, the gateway appara-
tus 120 transmits the collected data to the common serv-
ice control apparatus 30. The gateway apparatus 120
includes an evaluation unit 45.

[0075] The evaluation unit 45 executes the function
and processes similar to those executed by the evalua-
tion unit 40. That is, when the common service control
apparatus 30 transmits the collection request message
for requesting collection of data from the device appara-
tus 110, the evaluation unit 45 may evaluate as to wheth-
er to transmit the data currently accumulated to the com-
mon service control apparatus 30 or to transmit data new-
ly collected from the device apparatus 110 to the common
service control apparatus 30.

[0076] As described above, when the gateway appa-
ratus 120 is disposed between the device apparatus 110
and the common service control apparatus 30, the gate-
way apparatus 120 may include the evaluation unit 45
that is similar to the evaluation unit 40. Moreover, al-
though Fig. 8 shows a configuration in which only one
device apparatus 110 is included, a plurality of the device
apparatuses 110 may be connected to the network 100,
and the gateway apparatus 120 may collect data from
the plurality of device apparatuses 110.

[0077] Although in the above embodiments, the
presentinvention is explained as a configuration of hard-
ware, the present invention is not limited to this. The
present invention can be realized by causing a CPU
(Central Processing Unit) to execute a computer program
for executing processes performed by the common con-
trol apparatus and the device apparatus.

[0078] In the above example, the program can be
stored and provided to a computer using any type of non-
transitory computer readable media. Non-transitory com-
puter readable media include any type of tangible storage
media. Examples of non-transitory computer readable
media include magnetic storage media (such as floppy
disks, magnetic tapes, hard disk drives, etc.), optical
magnetic storage media (e.g. magnetooptical disks), CD-
ROM (Read Only Memory), CD-R, CD-R/W, and semi-
conductor memories (such as mask ROM, PROM (pro-
grammable ROM), EPROM (Erasable PROM), flash
ROM, RAM (Random Access Memory), etc.). The pro-
gram may be provided to a computer using any type of
transitory computer readable media. Examples of tran-
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sitory computer readable media include electric signals,
optical signals, and electromagnetic waves. Transitory
computer readable media can provide the program to a
computer via a wired communication line (e.g. electric
wires, and optical fibers) or a wireless communication
line.

[0079] Note that the present invention is not limited to
the above-described embodiments, and modifications
can be made as appropriate without departing from the
scope thereof. The whole or part of the exemplary em-
bodiments disclosed above can be described as, but not
limited to, the following supplementary notes.

(Supplementary note 1)
[0080] A communication system comprising:

acommon service control apparatus that collects da-
ta generated by a device apparatus, the device ap-
paratus being connected to the common service con-
trol apparatus via a network; and

an application server that shares the data and pro-
vides a service, the data being collected by the com-
mon service control apparatus, wherein

the common service control apparatusincludes eval-
uation means for evaluating, when a collection re-
quest message that requests collection of the data
is transmitted from the application server to the com-
mon service control apparatus, as to whether to
transmitthe data collected fromthe device apparatus
to the application server before the collection request
message is transmitted from the application server
or to collect the data from the device apparatus after
the collection request message is transmitted from
the application server and then transmit the collected
data to the application server.

(Supplementary note 2)

[0081] The communication system according to Sup-
plementary note 1, wherein

the evaluation means evaluates data to be transmitted
to the application server based on information related to
a time when the device apparatus detects the data col-
lected before the collection request message is transmit-
ted from the application server.

(Supplementary note 3)

[0082] The communication system according to Sup-
plementary note 1, wherein

the evaluation means evaluates the data to be transmit-
ted to the application server according to a charge gen-
erated for the application server along with the collection
request from the application server.
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(Supplementary note 4)

[0083] The communication system according to Sup-
plementary note 1, wherein

the evaluation means evaluates the data to be transmit-
ted to the application server according to a congestion
state of the network.

(Supplementary note 5)

[0084] The communication system according to Sup-
plementary note 1, wherein

the evaluation means evaluates the data to be transmit-
ted to the application server according to an amount of
data change between the data generated by the device
apparatus and the previously generated data.

(Supplementary note 6)

[0085] The communication system according to Sup-
plementary note 5, wherein

the evaluation means evaluates the data to be transmit-
ted to the application server based on an amount of data
change determined by the application server, an amount
of data change in the data that can be detected by the
device apparatus, and an amount of data change in the
data used when the device apparatus autonomously
transmits the data.

(Supplementary note 7)

[0086] The communication system according to any
one of Supplementary notes 1 to 6, wherein

the common service control apparatus collects data gen-
erated by an M2M device apparatus and transmits the
collected data to an M2M application apparatus that pro-
vides an M2M service.

(Supplementary note 8)

[0087] The communication system according to any
one of Supplementary notes 1 to 7, wherein

the evaluation means evaluates as to whether to transmit
the data collected based on the collection request mes-
sage transmitted from any one of a plurality of the appli-
cation servers before the collection request message is
transmitted from a first application server included in the
plurality of application servers to the first application serv-
er or to collect the data from the device apparatus after
the collection request message is transmitted from the
first application server and transmit the collected data to
the first application server.

(Supplementary note 9)

[0088] A common service control apparatus compris-
ing:
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a communication unit that receives a collection re-
quest message transmitted from a connected appli-
cation server, the collection request message re-
questing collection of data generated by a device
apparatus, and the device apparatus being connect-
ed to the communication means via a network; and
an evaluation unit that evaluates, when the commu-
nication means receives the collection request mes-
sage, as to whether to transmit the data collected
from the device apparatus to the application server
before the collection request message is transmitted
from the application server or to collect the data from
the device apparatus after the collection request
message is transmitted from the application server
and then transmit the collected data to the applica-
tion server.

(Supplementary note 10)

[0089] A data transmission method comprising steps
of:

receiving a collection request message transmitted
from a connected application server, the collection
request message requesting collection of data gen-
erated by a device apparatus, and the device appa-
ratus being connected to the communication means
via a network; and

evaluating as to whether to transmit the data collect-
ed from the device apparatus to the application serv-
er before the collection request message is trans-
mitted from the application server or to collect the
data from the device apparatus after the collection
request message is transmitted from the application
server and then transmit the collected data to the
application server.

(Supplementary note 11)

[0090] A program for causing a computer to execute a
process comprising:

receiving a collection request message transmitted
from a connected application server, the collection
request message requesting collection of data gen-
erated by a device apparatus, and the device appa-
ratus being connected to the communication means
via a network; and

evaluating as to whether to transmit the data collect-
ed from the device apparatus to the application serv-
er before the collection request message is trans-
mitted from the application server or to collect the
data from the device apparatus after the collection
request message is transmitted from the application
server and then transmit the collected data to the
application server.

[0091] Although the present invention has been ex-
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plained by referring to the embodiments, the present in-
vention is not limited by above. Various modifications,
obvious to those skilled in the art, can be made to the
configurations and details of the present invention within
the scope of the invention

Industrial Applicability

[0092] The present application claims priority rights of
and is based on Japanese Patent Application No.
2013-220077 filed on October 23, 2013 in the Japanese
Patent Office, the entire contents of which are hereby
incorporated by reference.

Reference Signs List
[0093]

10 DEVICE APPARATUS

20 NETWORK

30 COMMON SERVICE CONTROL APPARATUS

32 APPLICATION CONNECTION UNIT

33 NETWORK CONNECTION UNIT

34 DATA ACCUMULATION UNIT

40 EVALUATION UNIT

41 DATA RETRANSMISSION DETERMINATION
UNIT

42 DATA TRANSMISSION REQUEST UNIT

45 EVALUATION UNIT

50 APPLICATION SERVER

52 APPLICATION SERVER

54 APPLICATION SERVER

60 COMMON SERVICE CONTROL APPARATUS

61 AMOUNT OF REQUESTED DATA CHANGE IN-
PUT UNIT

62 AMOUNT OF DATA CHANGE SETTING UNIT

63 DEVICE RESOLUTION INPUT UNIT

100 NETWORK

110 DEVICE APPARATUS
120 GATEWAY APPARATUS
Claims

1. A communication system comprising:

a common service control apparatus that col-
lects data generated by a device apparatus, the
device apparatus being connected to the com-
mon service control apparatus via a network;
and

an application server that shares the data and
provides a service, the data being collected by
the common service control apparatus, wherein

the common service control apparatus includes eval-
uation means for evaluating, when a collection re-
quest message that requests collection of the data
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is transmitted from the application server to the com-
mon service control apparatus, as to whether to
transmitthe data collected fromthe device apparatus
to the application server before the collection request
message is transmitted from the application server
or to collect the data from the device apparatus after
the collection request message is transmitted from
the application server and then transmit the collected
data to the application server.

The communication system according to Claim 1,
wherein

the evaluation means evaluates data to be transmit-
ted to the application server based on information
related to a time when the device apparatus detects
the data collected before the collection request mes-
sage is transmitted from the application server.

The communication system according to Claim 1,
wherein

the evaluation means evaluates the data to be trans-
mitted to the application server according to a charge
generated for the application server along with the
collection request from the application server.

The communication system according to Claim 1,
wherein

the evaluation means evaluates the data to be trans-
mitted to the application server according to a con-
gestion state of the network.

The communication system according to Claim 1,
wherein

the evaluation means evaluates the data to be trans-
mitted to the application server according to an
amount of data change between the data generated
by the device apparatus and the previously gener-
ated data.

The communication system according to Claim 5,
wherein

the evaluation means evaluates the data to be trans-
mitted to the application server based on an amount
of data change determined by the application server,
an amount of data change in the data that can be
detected by the device apparatus, and an amount of
data change in the data used when the device ap-
paratus autonomously transmits the data.

The communication system according to any one of
Claims 1 to 6, wherein

the common service control apparatus collects data
generated by an M2M device apparatus and trans-
mits the collected data to an M2M application appa-
ratus that provides an M2M service.

A common service control apparatus comprising:
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communication means for receiving a collection
request message transmitted from a connected
application server, the collection request mes-
sage requesting collection of data generated by
a device apparatus, and the device apparatus
being connected to the communication means
via a network; and

evaluation means for evaluating, when the com-
munication means receives the collection re-
quest message, as to whether to transmit the
data collected from the device apparatus to the
application server before the collection request
message is transmitted from the application
server or to collect the data from the device ap-
paratus after the collection request message is
transmitted from the application server and then
transmit the collected data to the application
server.

9. A data transmission method comprising steps of:

receiving a collection request message trans-
mitted from a connected application server, the
collection request message requesting collec-
tion of data generated by a device apparatus,
and the device apparatus being connected to a
communication unit via a network; and
evaluating as to whether to transmit the data col-
lected from the device apparatus to the applica-
tion server before the collection request mes-
sage is transmitted from the application server
or to collect the data from the device apparatus
after the collection request message is transmit-
ted from the application server and then transmit
the collected data to the application server.

10. A non-transitory computer readable medium storing

a program for causing a computer to execute a proc-
ess comprising:

receiving a collection request message trans-
mitted from a connected application server, the
collection request message requesting collec-
tion of data generated by a device apparatus,
and the device apparatus being connected to a
communication unit via a network; and
evaluating as to whether to transmit the data col-
lected from the device apparatus to the applica-
tion server before the collection request mes-
sage is transmitted from the application server
or to collect the data from the device apparatus
after the collection request message is transmit-
ted from the application server and then transmit
the collected data to the application server.
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